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ABSTRACT
The purpose of th e  p re sen t in v e s t ig a t io n  was to  de­
term ine whether groups d if fe r in g  in  ch ro n o lo g ica l age, 
le a rn in g  a b i l i ty  as measured by a p a ire d -a s s o c ia te  le a rn in g  
ta s k , and w ith regard  to  in te l l ig e n c e  t e s t  sco re s  could  be 
shown to  d i f f e r  s ig n i f ic a n t ly  in  response p a t te rn s  on the  
P e rcep tu a l R eaction T e s t, as p re d ic te d  by B erg’s D ev ia tion  
H ypothesis. The study a lso  inc luded  a comparison o f th e  
su b jec ts*  response v a r ia b i l i t y  as measured by o p tio n  cho ices 
on the  P ercep tu a l R eaction  T est fo r  groups o f younger and 
o ld e r  s u b je c ts ,  fo r groups o f  b e t t e r  and poorer le a rn e r s  as 
measured by a p a ire d -a s so c ia te  le a rn in g  ta s k , and fo r groups 
o f h igher and lower in te l l ig e n c e  s u b je c ts .  In  a d d it io n , the  
re se a rc h  inc luded  a comparison o f th e  in te r c o r r e la t io n s  among 
the  four v a r ia b le s  o f  age, P e rc ep tu a l R eaction  T est v a rian ce  
sc o re s , W onderlic Personnel T est sco re s  and P a ired -A sso c ia te  
L earning sco res  fo r th e  e n t i r e  sam ple, fo r  th e  younger 
group, and fo r  the  o ld e r  group.
The su b je c ts  were 64 w hite m ales, 32 c o lle g e  s tu d e n ts  
(younger group) from L ouisiana S ta te  U n iv e rsity  and 32 o ld e r  
men (o ld e r  group) from f iv e  towns in  Southwest L o u is ian a .
The su b je c ts  were a l l  adequately  fu n c tio n in g  in  s o c ie ty  as 
w ell as a t  the  u n iv e rs i ty  o r a t  t h e i r  jo b s . The P e rc ep tu a l 
R eaction  T e s t, th e  W onderlic P ersonnel T e s t , Form D, and a
v i
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p a ire d -a s s o c ia te  le a rn in g  ta sk  were in d iv id u a lly  adm inis­
te re d  to  each su b je c t in  t h i s  sequence, and th e  su b je c ts  
were eq u a lly  d iv id ed  a t  th e  median in to  high and low groups 
on th e  b a s is  o f th e  sco re s  on th e se  t e s t s .
S ig n if ic a n t  d if fe re n c e s  were no t found between th e  PRT 
response p a t te rn s  o f  o ld e r  and younger s u b je c ts ,  o f the  
b e t te r  and poorer le a r n e r s ,  nor o f  th e  h igher and lower in ­
te l l ig e n c e  groups. The sm all sample, s im i la r i ty  o f th e  
groups, and inadequate  id e n t i f i c a t io n  o f  th e  c r i t e r io n  and 
dev ian t groups may have c o n tr ib u te d  to  th e se  n eg a tiv e  r e ­
s u l t s ,  although th e re  i s  a s l ig h t  tre n d  in  favor o f the  
hypotheses.
The means o f th e  PRT v a rian ce  sco re s  d id  no t d i f f e r  
s ig n i f ic a n t ly  when th e  o ld e r  and younger groups o r the  
h igher and lower in te l l ig e n c e  groups were compared but 
tren d s  in  favor o f th e  younger group and o f th e  h igher in ­
te l l ig e n c e  group were n o ted . The PRT v a r i a b i l i t y  sco re  i s  
s ig n i f ic a n t ly  h ig h er fo r th e  b e t te r  le a rn e rs  than  fo r the  
poorer le a r n e r s ,  as p re d ic te d  e a r lie r - .  T h is l a t t e r  fin d in g  
su g g es ts , w ith in  th e  l im i ta t io n s  o f  t h i s  s tu d y , th a t  r e ­
sponse v a r i a b i l i t y  i s  r e la te d  to  le a rn in g  a b i l i t y ,  and th a t 
s u b je c ts  w ith  a h ig h er response v a r i a b i l i t y  sco re  ex h ib it 
b e t te r  le a rn in g  a b i l i t y  on a PAL ta sk  than  th e  su b je c ts  w ith  
lower response v a r i a b i l i t y  s c o re s . T his f in d in g  can a lso  be 
handled by the  D evia tion  H ypothesis which s t a t e s  th a t  item
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con ten t i s  no t im portan t bu t th e  s ty le  o f responding i s .
Age, PRT v arian ce  sc o re s , and WPT sco res a re  s i g n i f i ­
c a n tly  c o r re la te d  w ith PAL sco res  a t  the  .01 le v e l  when th e  
e n t i r e  sample was used . I t  should be no ted , however, th a t  
th e  PRT v a rian ce  sco res  a re  b e t te r  p re d ic to rs  o f the  sub­
je c ts *  le a rn in g  a b i l i t y  than  th e  WPT in te l l ig e n c e  t e s t  
s c o re s . T h is sug g ests  th a t  behavior in  a n o n c r i t ic a l  a rea  
can be used to  p re d ic t  behavior in  a c r i t i c a l  a rea  o f be­
h av io r such as le a rn in g  a b i l i t y .  However, th e  PRT v a rian ce  
sco re  o f th e  o ld e r  group i s  a b e t te r  p re d ic to r  o f le a rn in g  
a b i l i t y  than  th e  PRT v arian ce  sco re  o f  th e  younger group.
The s ig n i f ic a n t  n eg a tiv e  c o r re la t io n  between age and PRT 
re v ea led  th a t  PRT v a rian ce  sco res  decrease  w ith age, which 
might suggest th a t  t h i s  sc o re , as Adams (1959) suggested , 
could  be consid ered  a measure o f r i g i d i t y .  The c o r re la t io n s  
a lso  in d ic a te d  th a t  th e  WPT score  i s  a b e t te r  p re d ic to r  o f 
le a rn in g  a b i l i t y  fo r  th e  younger group, w hile th e  PRT v a r i ­
ance sco re  i s  a b e t t e r  p re d ic to r  o f le a rn in g  a b i l i t y  fo r th e
o ld e r  group. Thus, i t  does seem p o ss ib le  th a t  t h i s  VS could
• .* <
become u s e fu l  in  p r a c t ic a l  s i tu a t io n s .  But th e  fa c t  rem ains 
th a t  th e se  r e s u l t s  o f f e r  support to  th e  D eviation  H ypothesis 
as w ell as to  o th e r  th e o r ie s .
O ther f in d in g s  in  th e  p re sen t study in d ic a te  th a t  
younger s u b je c ts  le a rn  b e t te r  than  o ld e r  s u b je c ts ,  and th a t  
su b je c ts  w ith  h ig h er WPT sco res le a rn  b e t te r  than  su b je c ts
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with lower WPT sc o re s . Also th a t  response v a r ia b i l i ty  
could become a m eaningful c h a r a c te r i s t i c  of th e  PRT w ith in  
the framework of th e  D ev ia tion  H ypothesis. The f a c t  th a t  
the  sample u t i l i z e d  in  th e  p re sen t study was a ty p ic a l  must 
be considered  before drawing any f in a l  co n c lu sio n s.
INTRODUCTION
In  many s tu d ie s  p sy ch o lo g is ts  have sought to  p re d ic t  
behavior in  one a rea  from th e  responses made in  another area 
of b eh av io r. A v a r ie ty  o f  s tu d ie s  have dem onstrated th a t  
the d i s t r ib u t io n  o f s u b je c t s ' responses to  r e la t iv e ly  tin- 
s tru c tu re d  s tim u li  a r e  b ia sed  and do not fo llow  a normal 
p ro b a b il i ty  d i s t r ib u t io n  (B arnes, 1955; Berg, 1953, 1957; 
Cronbach, 1946; Prench, 1956; Lewis and T ay lo r, 1955). 
Cronbach (1946, 1950) has id e n t i f ie d  some o f  th ese  b ia se s  
as they  occur in  p sy ch o lo g ica l t e s t s  and c a l le d  them " re ­
sponse s e t s . "  These response c h a r a c te r i s t ic s  have been 
v a rio u s ly  termed " s e t , "  e in s te l lu n g  o r  "b ia se s"  and they are  
most apparent in  f re e  choice s i tu a t io n s  where th e re  i s  no 
reason to  choose one response over an o th e r. Por example 80 
per cent o f th e  s u b je c ts  w i l l  c a l l  "heads" on th e  f i r s t  to s s  
of a coin  (Goodfellow , 1940) in s te a d  o f  th e  50 per cent ex­
pected  on a normal p ro b a b il i ty  b a s is .  S im ila r ly , 60 per cent 
of a group o f  people w il l  choose the  number "3" from th e  l i s t  
of numbers 1 , 2 , 3, and 4; and 60 per cent w il l  s e le c t  "B" 
from th e  l i s t  A, B, C. D (Berg and R apaport, 1954). When 
responses which run coun ter to  th e  common b ia s  are  co n s id e r­
ed, a d e f in i te  r e la t io n s h ip  to  p e rso n a lity  c h a r a c te r is t ic s  
has been found (Voth, 1947; Berg and C o l l ie r ,  1953; W allen, 
1945; A ltu s , 1949; B arnes, 1955; H es te rly  and Berg, 1958;
R oitzsch  and Berg, 1959; Adams, 1959).
Berg (1955, 1957) form ulated  th e  D eviation  H ypothesis 
to  account fo r  the  p a t te rn  and s ig n if ic a n c e  o f th e se  r e ­
sponse b ia s e s .  This hypo thesis  has been s ta te d  as fo llow s 
(B erg, 1957, p . 159): "Deviant response p a t te rn s  tend  to
be gen era l; hence those  dev ian t behavior p a t te rn s  which a re  
s ig n if ic a n t  fo r  abnorm ality  (a ty p ic a ln e s s )  and thus regarded  
as symptoms (earm arks o r s ig n s) are a sso c ia te d  w ith  o th er 
dev ian t response p a t te rn s  which are  in  n o n c r i t ic a l  a reas  o f 
behavior and which a re  not regarded  as symptoms o f  person­
a l i t y  a b e rra tio n  (nor as in d ic a to r s ,  s ig n s , ea rm arks)."  
Deviant responses (B erg, 1959) a re  those  responses which 
a re  s ig n i f ic a n t ly  d i f f e r e n t  s t a t i s t i c a l l y  from common re ­
sponse p a t te rn s ;  e . g . ,  fo r a s in g le  group, common b ia s  would 
be th e  80 p er cent o f persons who c a l l  "heads" on th e  f i r s t  
to s s  o f a co in  and th e  dev ian t response would be th e  20 per 
cent who c a l l  " t a i l s . "  The response s e ts  which s ig n i f i c a n t ­
ly  depart from chance or normal d is t r ib u t io n  curve expectan­
cy w i l l  be c a lle d  ab so lu te  response s e ts  and th e  response 
s e ts  which d ev ia te  s ig n i f ic a n t ly  from the  responses o f  a 
c r i t e r io n  group w il l  be c a lle d  r e la t iv e  response s e t s  
(R e tt ig , Jacobson, D espres, and Pasamanick, 1958; Berg, 
1959). Barnes (1955, 1956a, 1956b), H arris  (1958), H es te rly  
and Berg (1958), R oitzsch  and Berg (1959), Adams (1959) and 
Bngen (1959) have completed re sea rch  which d i r e c t ly  te s te d
and su p p o r ted  a s p e c t s  o f  th e  D e v ia t i o n  H y p o th e s i s .
A f a c e t  o f  t h e  D e v ia t io n  H y p o th e s is  (Berg 1955, 1957, 
1959a) has been s t a t e d  as  f o l l o w s :  "S t im u lu s  p a t t e r n s  o f
any ty p e  and o f  any se n se  m o d a l i ty  may be used  t o  e l i c i t  
d e v i a n t  r e sponse  p a t t e r n s ;  th u s  p a r t i c u l a r  s t i m u l u s  c o n t e n t  
i s  un im por tan t  f o r  measur ing  b e h a v io r  i n  te rm s o f  t h e  D ev i­
a t i o n  H y p o th e s i s . "  Adams (1959) t e s t e d  t h i s  e x t e n s i o n  of  
t h e  D e v ia t io n  H ypo thes is  and found t h a t  a u d i t o r y  s t i m u l i  
e l i c i t e d  d e v ia n t  r e sp o n se s  which d i f f e r e n t i a t e d  s c h i z o ­
p h re n ic  from normal s u b j e c t s .  Berg has no ted  t h a t  any ty p e  
of  s t im u lu s  p a t t e r n  may be used f o r  m easur ing  n o n c r i t i c a l  
b e h a v io r  d e v i a t i o n s  which may be u t i l i z e d  t o  p r e d i c t  be ­
h a v io r  d e v i a t i o n s  i n  t h e  c r i t i c a l  a r e a  under s t u d y ,  i . e . . ,  
a t y p i c a l i t i e s  such  as s c h i z o p h r e n i a ,  a n x i e t y  s t a t e s ,  m enta l  
r e t a r d a t i o n ,  c r e a t i v i t y ,  i n t e r e s t  i n  m a th em at ic s ,  employee 
m o ra le ,  e t c .  Thus,  a c c o rd in g  t o  Berg and Adams t h e  t e s t  
i tem  co n ten t  i s  not  im p o r ta n t  but t h e  d e v ia n t  r e s p o n s e s  a r e .  
Both a s p e c t s  o f  t h e  D e v ia t io n  H y p o th e s i s  may be r e g a rd e d  
r e l a t i v e l y  independen t  o f  each o t h e r  and each may s t a n d  o r  
f a l l  in d e p e n d e n t ly  (B erg ,  1957) .  The p r e s e n t  s tu d y  r e p r e ­
s e n t s  an a t tem p t  to  t e s t  th e  D e v ia t i o n  H y p o th es is  i n  c e r t a i n  
s p e c i f i c  s i t u a t i o n s .  Thus, i t  was c o n s id e r e d  t h a t  by u s in g  
d e v i a n t  r e s p o n s e s  i n  a n o n c r i t i c a l  a r e a ,  such as  c h o ice  o f  
a b s t r a c t  d e s i g n s ,  i t  would be p o s s i b l e  t o  measure d e v i a n t  
b eh a v io r  in  c r i t i c a l  a r e a s  such a s  l e a r n i n g ,  i n t e l l i g e n c e ,
age, c re a tiv e n e s s , e tc .  Three o f th e  hypotheses o f th e  
p re se n t study  a re :
1 . The P e rcep tu a l R eaction  T est (PRT) (B erg, Hunt, 
B arnes, 1949) response p a t te rn s  o f  th e  b e t te r  le a r n e r s ,  on 
a p a ire d -a s s o c ia te  le a rn in g  ta s k ,  a re  s ig n i f ic a n t ly  d i f f e r ­
ent from th o se  o f th e  poorer le a r n e r s .
2 . The PRT response p a t te rn s  o f the  h igher i n t e l l i ­
gence group a re  s ig n i f ic a n t ly  d i f f e r e n t  from those  o f the  
lower in te l l ig e n c e  group.
3. The PRT response p a t te rn s  o f the  o ld e r group are  
s ig n i f ic a n t ly  d i f f e r e n t  from those  o f the younger group.
Cronbach (1950) b e lie v e s  th a t  a decrease  in  v a r ia b i l i ty  
o f behavior i s  p r im a rily  determ ined by response tendenc ies 
o r " s e t . ” Raine and H i l l s  (1959) were unable to  f in d  many 
s ig n if ic a n t  c o r r e la t io n s  among measures o f in t r a - in d iv id u a l  
response v a r i a b i l i t y  and 39 m easures ob ta in ed  from v ario u s 
t e s t s .  However, Raine and H i l l s  (1959), H i l l s  (1957) and 
Jackson and M essick (1958) suggest th a t  the  search  fo r  p e r-  
so na lity -m easu re  c o r r e la te s  o f v a r i a b i l i t y  should be d ire c te d  
toward o ther m easures o f s ty le  r a th e r  than  c o n te n t. This 
suggestion  cou ld  be handled by th e  D eviation  H ypothesis, 
which o f fe r s  an exp lana to ry  and u n ify in g  p r in c ip le  which 
encompasses th e  p rop o sa l advanced by th e se  w r i te r s .  In d i­
v id u a ls  vary when responding to  th e  same o r s im ila r  item s, 
and i t  should be no ted  th a t  t h i s  response v a r ia b i l i t y  i s
q u ite  c o n s is te n t;  o f te n  as r e l i a b le  as th e  sco re s  o b ta in ed  
from th e  b e t te r  p sycho log ica l t e s t s .  Many t e s t e r s  con­
s id e r  t h i s  v a r ia b i l i t y  to  be la rg e ly  e r ro r  v a r ia n c e , 
however, P iske (1957) concludes th a t  th e  common v a rian ce  
o f v a r i a b i l i t y  sco res i s  a s so c ia te d  w ith  th e  form o f  r e ­
sponse re q u ire d  by the  t e s t  and he suggests  th a t  v a r i a b i l i t y  
fa c to rs  may r e f l e c t  acqu ired  modes o f ad a p ta tio n  o r " s e t s . "
In d iv id u a l and group v a r ia b i l i t y  i s  an obvious fe a tu re  
o f th e  behavior o f  organism s. Thorndike (1931), fo r  example, 
found th a t  under a l l  co n d itio n s  o f  re in fo rcem ent and non­
re in fo rcem ent some degree o f response v a r i a b i l i t y  was present 
and com plete s te re o ty p y  was never ach ieved . He considers  
v a r i a b i l i t y  to  be a fundamental c h a r a c te r i s t ic  o f b ehav io r. 
Although c e r ta in  p sy ch o lo g is ts  ( e .g . ,  N issen , 1951) have 
s ta te d  th a t  some degree o f response v a r ia b i l i t y  i s  a neces­
sa ry  p re re q u is i te  fo r le a rn in g , th e  experim ental evidence 
b ea rin g  on th i s  q u es tio n  i s  v i r tu a l ly  n i l .  An hypo th esis  by 
Werner (1940) s ta te s  th a t  v a r i a b i l i t y  in c re a se s  along the  
o n to g en e tic  and phy logenetic  s c a le s ,  i . e . ,  th e  more m ature 
in d iv id u a l i s  co nsidered , w ith in  l im i t s ,  to  be more v a r ia b le  
than  th e  l e s s  m ature in d iv id u a l o f  th e  same sp e c ie s , and th e  
more advanced p h y lo g e n e tic a lly  sp ec ie s  a re  found to  be more 
v a r ia b le  than  th e  l e s s  advanced sp e c ie s . S im ila r ly , 
G o ldste in  (1943); equates an in c re a se  in  v a r i a b i l i t y  w ith  an 
in c re a se  in  age, and th e  more d i f f e r e n t ia te d  in d iv id u a l i s
capable of more ways o f  r e a c t in g  to  a given s i tu a t io n .
Thus, i t  seems f e a s ib le  to  assume th a t  response v a r ia b i l i ty  
i s  re la te d  to  le a rn in g  a b i l i t y ,  although w ith  th e  exception  
o f th e  above re fe re n c e s , th e re  a re  no s tu d ie s  in  th e  l i t e r a ­
tu re  concerning th e  r e la t io n s h ip  between response v a r ia ­
b i l i t y  and le a rn in g . Also n eg lec ted  i s  th e  is su e  o f th e  
re la tio n s h ip  between response  v a r i a b i l i t y  and in te l l ig e n c e ,  
although one i s  le d  to  th e  conclusion  th a t  th e  re la t io n s h ip  
i s  p o s i t iv e . Lewin (1936) w r ite s  th a t  achievement on in ­
te l l ig e n c e  t e s t s  depend on th e  d i f f e r e n t ia t io n  o f the  person 
(response v a r i a b i l i t y ) .
The above in fo rm atio n  le a d s , in  the  p re se n t s tu d y , to  
th e  follow ing hypotheses:
1. V a r ia b i l i ty  as  m easured by PRT responses i s  s ig n i ­
f ic a n t ly  h igher fo r th e  b e t t e r  le a rn e r s  than  fo r  th e  poorer 
le a rn e rs .
2 . PRT response v a r i a b i l i t y  i s  s ig n i f ic a n t ly  h igher 
fo r the  o ld e r group th an  fo r  th e  younger group.
3. PRT response v a r i a b i l i t y  i s  s ig n i f ic a n t ly  h igher 
fo r th e  h igher in te l l ig e n c e  group than  fo r  th e  lower i n t e l ­
lig en ce  group.
METHOD
S ub jec ts
S ix ty -fo u r  w hite male su b je c ts  were employed in  the  
p re sen t in v e s t ig a t io n , 32 co lleg e  s tu d en ts  (younger group) 
from L ou isiana  S ta te  U n iv ersity  and 32 o ld e r men (o ld e r  
group) from f iv e  towns in  southwest L ou is ian a , The age 
range o f th e  younger group was 19 years to  24 y ea rs  w ith  a 
mean age o f  21.4  years and the  education  range was one to  
f iv e  years  o f co lleg e  w ith  a mean o f 2 .88 years o f c o lle g e . 
The age range o f the  o ld e r  group was 50 years to  79 years 
w ith  a mean age o f 58.1 y ears  and the education  range was 
from a high school education  to e ig h t y ears  o f co lleg e  w ith 
a mean o f 2 .97  years o f  c o lle g e .
A ll Ss were v o lu n te e rs . The d is t r ib u t io n  o f th ese  Ss 
i s  shown in  Table 1. The younger group were a l l  in  good 
stan d in g  a t  th e  U n iv e rsity  and th e  o ld e r group were a l l  
adequately  fu n c tio n in g  a t  th e i r  jobs and in  s o c ie ty .
Procedure
The P e rc ep tu a l R eaction  T est (Berg, Hunt, B arnes, 1949), 
th e  W onderlic Personnel T e s t ,  Form D (W onderlic, 1945), and 
a p a ire d -a s s o c ia te  le a rn in g  ta sk  were in d iv id u a lly  adm inis­
te re d  to  each su b jec t in  th e  above sequence. The younger Ss 
were te s te d  a t  th e  U n iv ersity  and the  o ld e r  Ss were te s te d  
in  th e i r  own homes o r p la c e s  o f employment.
The W onderlic P ersonnel T e s t ,  Form D, h e r e a f te r  c a lle d  
WPT, was used to  o b ta in  a sco re  in d ic a tin g  th e  s u b je c ts ' 
m ental a b i l i ty  o r in te l l ig e n c e  l e v e l .  The WPT c o n s is ts  o f 
f i f t y  m u ltip le  choice item s which re q u ire  only  12 m inutes 
to  com plete. The c o rre c tio n  fo r  age suggested  in  th e  WPT 
manual was used w ith th e  o ld e r group by adding th e  appro­
p r ia te  amount to  the  s u b je c t 's  s c o re . The raw sco re  was 
used to  dichotom ize th e  Ss a t  th e  median in to  h ig h er and 
lower in te l l ig e n c e  groups (Table 2 ) .  The d ire c t io n s  on th e  
fro n t sheet o f the  t e s t  were used . W onderlic (1945) has 
re p o rted  r e l i a b i l i t y  c o e f f ic ie n ts  ranging  from .82 to  .94 
fo r  h is  t e s t .
A fter conventional in s t ru c t io n s  fo r p a ire d -a s s o c ia te  
le a rn in g , h e re a f te r  c a lle d  PAL (see  appendix A), each sub­
je c t  was p re sen ted  w ith a p a ire d -a s s o c ia te  word l i s t  o f 
fou r p a i r s .  T his l i s t  (C ie u ta t ,  1959) was s e le c te d  from 
N ob le 's  (1952) l i s t  o f  term s sc a le d  fo r  roeaningfulness and 
found to  be o f medium d i f f i c u l t y ,  i . e . ,  Neglan-Meardon. 
Xylem-Tarop, Latuk- Quipson. Zumap- Goken. The l i s t  o f  four 
p a i r s  was typed in  c a p i ta ls  and p re se n ted  in  random combi­
n a tio n s  (see  appendix C) and each p re se n ta tio n  o f th e  four 
p a i r s  c o n s ti tu te d  a s in g le  t r i a l .  A ll Ss were given 25 
t r i a l s .  The words were p re se n ted  to  th e  Ss by means o f  a 
memory drum, and a two-second exposure was used both  fo r  
stim ulus-w ords alone and fo r  s tim u lu s-resp o n se  p a i r s  w ith
four-second  i n t e r t r i a l  in te rv a l*  The number o f c o r re c t  r e ­
sponses was th e  c r i te r io n  s c o re , and t h i s  was considered  a 
measure o f th e  Ss le a rn in g  a b i l i ty *  The median o f  th e  c o r­
r e c t  responses determ ined which su b je c ts  were c l a s s i f i e d  as 
b e t te r  or poorer le a rn e rs  (T able 2 ) .
The P ercep tu a l R eaction  T est (PRT) was used to  e l i c i t  
dev ian t response p a tte rn s  and a lso  to  o b ta in  measures o f 
response v a r i a b i l i t y .  The t e s t  c o n s is ts  o f  60 a b s tra c t  
designs and fo r  each design th e  su b je c t s e le c ts  one o f th e  
four o p tio n s  o f l i k e  much (LM » 1 ) ,  l i k e  s l ig h t ly  (LS * 2 ) ,  
d is l ik e  s l ig h t ly  (DS = 3 ), o r  d i s l ik e  much (DM = 4 ) .  F a i l ­
u re  to  s e le c t  one o f the  above o p tio n s  i s  considered  a 
p o ss ib le  f i f t h  response (NR = 5 ) . The d ire c t io n s  given to  
the  su b je c ts  were taken from th e  f ro n t  cover o f th e  t e s t  
(see  appendix B) and the  Ss reco rded  th e i r  answers d i r e c t ly  
on th e  PRT b o o k le t. The t e s t  i s  r e la t iv e ly  u n s tru c tu re d , 
which i s  a co n d itio n  favo ring  th e  appearance o f  response 
v a r ia b i l i t y  (Adams, 1959} Hawkins, 1959). In  o rd er to  ob­
ta in  th e  response v a r ia b i l i ty  sco re  th e  LM, LS, DS, and DM 
o p tio n s  were a r b i t r a r i l y  assig n ed  v a lu es  from one to  four 
re s p e c tiv e ly . The variance  was computed u sin g  th e  s in g le  
item  responses as sco re s , then  m u ltip l ie d  by 100 to  e l im i­
n a te  decim als. The p o ss ib le  range o f  th e  v a rian ce  sco re  
(VS) i s  from 0 to  225. The r e l i a b i l i t y  c o e f f ic ie n ts  o f th e  
VS on th e  PRT (Adams, 1959) ranged from .88 to  .9 7 , w ith  an
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average r e l i a b i l i t y  c o e f f ic ie n t  o f  .94 . The VS was used to  
dichotom ize th e  s u b je c ts  a t  th e  median in to  high VS group 
and low VS group (Table 2 ) .
The c r i t e r io n  group method (Sdwards, 1959; Berg, 1959) 
was used  to  compare th e  PRT response p a tte rn s  o f th e  b e t t e r  
and poorer le a r n e r s ,  th e  h igher and lower in te l l ig e n c e  
groups, and th e  o ld e r  and younger groups (Table 2 ) .  The 
d a ta  was ta b u la te d  on each response to  each item  fo r  each 
o f th e  groups and th e  s ig n if ic a n c e  o f the  d iffe re n c e  in  
frequency was te s te d  by the  -fables fo r  use in  the  fo u rfo ld  
contingency t e s t  p rov ided  by Mainland and Murray (1952).
An analogous techn ique was used by Barnes (1955) who develop­
ed s c a le s  which had fo u r day in te rv a l  t e s t - r e t e s t  r e l i a b i l i t y  
c o e f f ic ie n ts  rang ing  from .55 to  .75 .
C o rre la tio n  m a tric e s  were computed between th e  four 
v a r ia b le s  o f age , PRT v arian ce  sc o re s , WPT sc o re s , and PAL 
sco res  fo r  th e  e n t i r e  sam ple, th e  younger group, and the  
o ld e r  group. The s ig n if ic a n c e  o f th e  d iffe re n c e  between the  
c o r r e la t io n  c o e f f ic ie n ts  was a lso  c a lc u la te d .
A 2x2x2x2x5 a n a ly s is  o f v a rian ce  design  was used to  
analyze th e  PAL d a ta , and P t e s t s  were computed fo r th e  main 
e f f e c t s ,  and t - t e s t s  were computed fo r  the  s ig n if ic a n c e  o f 
the  d if fe re n c e s  between th e  means o f th e  sim ple e f f e c t s .
The means o f th e  PRT v arian ce  sco res  were c a lc u la te d  
fo r  th e  v a rio u s  c l a s s i f i c a t io n s  o f th e  su b je c ts  and t - t e s t s
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were computed between th e  o ld e r  and younger s u b je c ts ,  the  
b e t t e r  and poorer le a r n e r s ,  and th e  h igher and lower WPT 
groups.
RESULTS
The r e s u l t s  o b ta ined  may be re p o r te d  in  four ca tego­
r i e s :
1. The r e s u l t s  o f  th e  comparisons o f  the  d i f f e r e n t  
c l a s s i f i c a t i o n s  o f the  su b je c ts  with re sp e c t  to  the  choice 
of the  PRT o p tio n s .
2. The r e s u l t s  o f th e  c o r re la t io n  m atrices  of th e  
e n t i r e  sample, th e  younger group, and th e  o ld e r group.
3. The r e s u l t s  o f  th e  f iv e - f a c to r  an a ly s is  o f v a r i ­
ance.
4. The r e s u l t s  o f th e  t - t e s t s  between th e  means o f  the  
PRT variance  sco res  o f th e  d i f f e r e n t  c l a s s i f i c a t i o n s  o f  the 
s u b je c ts .
Scores were o b ta ined  on the  PRT, WPT and PAL fo r  32 
younger su b je c ts  and 32 o ld e r  s u b je c ts .  The d i s t r i b u t io n  
o f th e  s u b je c ts  by age, WPT sco re s , PAL sco re s ,  and PRT 
variance  scores  i s  shown in  Table 2 . The ages of th e  o lde r  
group ranged from 50 y ea rs  to  79 yea rs  w ith a mean age of 
58.13 y e a rs ,  w hile the  ages of the younger group ranged from 
19 years  to  24 years  w ith  a mean age o f  21.41 y e a rs .  The 
scores o f the  su b je c ts  w ith  the h igher WPT sco res  ranged 
from 29 to  44 w ith a mean score  of 33 .88 , and th e  sco re s  o f  
th e  su b je c ts  w ith  th e  lower WPT scores  ranged from 14 to  29
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w ith  a mean o f  22 .72. The PAL scores o f  the  b e t t e r  le a r n e r s  
ranged from 47 to  86 with a mean o f  62 .44 , and th e  poorer 
le a rn e rs*  scores  ranged from 15 to  46 w ith  a mean o f  33.66. 
The range o f  the  h igher PRT v ar ian ce  sco re s  was from 70 to  
135 with a mean of 93.16, and th e  range o f th e  lower PRT 
v a r ian ce  sco res  was from 2 to  68 w ith a mean o f  50.63.
The r e s u l t s  (see  appendix D, £ , and F) o f  th e  compari­
sons o f  the  d i f f e r e n t  c l a s s i f i c a t i o n s  o f  the  su b je c ts  w ith  
re sp e c t  to  th e  choice o f th e  PRT o p tio ns  a re  shown in  Table
3. The d a ta  a re  p re sen ted  in  terms of th e  number o f r e ­
sponses which d i f f e r e n t i a t e ,  a t  th e  ,01 and .05 le v e ls  o f 
s t a t i s t i c a l  s ig n i f ic a n c e ,  th e  PRT o p tio n  p re fe ren ce  fo r  th e  
groups of o ld e r  and younger s u b je c ts ,  th e  groups o f  s u b je c ts  
w ith  higher and lower WPT sc o re s ,  and th e  groups o f  s u b je c ts  
w ith  higher and lower PAL sco re s .  Only one to  ten  o f th e  
240 PRT o p tions  a t  th e  .01 and .05 le v e l s  o f s t a t i s t i c a l  
s ig n i f ic a n c e ,  d i f f e r e n t i a t e d  the  vario us  groups in  t h i s  
s tu d y , which i s  l e s s  than chance. The response p a t t e r n s  on 
th e  PRT were not s t a t i s t i c a l l y  s ig n i f i c a n t  fo r  th e  d i f f e r e n t  
c l a s s i f i c a t i o n  o f  th e  s u b je c t s .  I t  should be n o ted , how­
e v e r ,  th a t  th e  number o f o p tio n  choices which almost a t t a i n ­
ed th e  .05 le v e l  o f  s ig n if ic a n c e  fo r  each o f th e  d i f f e r e n t  
groups i s  about 50, and t h i s  le v e l  would be s t a t i s t i c a l l y  
s i g n i f i c a n t .
The i n t e r c o r r e l a t io n s  among th e  fou r v a r ia b le s  o f  age,
PRT variance  sco re s ,  WPT sc o re s ,  and PAL scores  a re  shown 
in  Table 4. When th e  e n t i r e  sample (N = 64) was used , age 
and PAL c o r re la te d  - .5 6 ,  PRT and PAL c o r re la te d  .41, and 
WPT and PAL c o r re la te d  .32 , a l l  o f which a re  s t a t i s t i c a l l y  
s ig n i f i c a n t  a t  the  .01 l e v e l .  The c o r r e la t io n  between age 
and HIT was - .2 4 ,  which a t t a in e d  the .05 le v e l  o f  s t a t i s t i ­
ca l  s ig n if ic a n c e .  Age and WPT c o r re la te d  .01 and PRT and 
WPT c o r re la te d  - .1 8 ,  n e i th e r  o f  which i s  s ig n i f i c a n t .  Using 
only th e  younger group, the  WPT and PAL c o r re la te d  .39, and 
th e  PRT and WPT c o r re la te d  - .3 4  both o f which are  s i g n i f i ­
cant a t  the .05 l e v e l .  Age and PRT c o r re la te d  - .2 1 ,  age and 
WPT c o r re la te d  .03, age and PAL c o r re la te d  - .2 4 ,  and PRT and 
PAL c o r re la te d  .19 none o f  which a t ta in e d  the  req u ired  le v e l  
o f s t a t i s t i c a l  s ig n i f ic a n c e .  With th e  o lde r  group the  PRT 
and PAL c o r re la te d  .54, which i s  s ig n i f i c a n t  a t  th e  .01 
l e v e l .  Age and PAL c o r re la te d  - .4 1 ,  and WPT and PAL c o r re ­
la te d  .38 and these  c o r re la t io n s  are s ig n i f i c a n t  a t  the  .05 
l e v e l .  Age and PRT c o r re la te d  - .1 4 ,  age and WPT c o r re la te d  
.03, and PRT and WPT c o r re la te d  - .0 6 ,  a l l  o f  which are  not 
s ig n i f i c a n t  s t a t i s t i c a l l y .  The s ig n if ic a n c e  o f th e  d i f f e r ­
ence between th e  var ious  c o r re la t io n  c o e f f i c ie n t s  was 
c a lc u la te d  but none o f  th ese  d if fe re n c e s  was s ig n i f i c a n t .
An an a ly s is  o f  variance  was computed and Table 5 p re ­
sen ts  th e  f iv e - f a c to r  a n a ly s is .  This a n a ly s is  in d ic a te s  
th e  variance  r e s u l t in g  from th e  various sources and t h e i r
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s ig n i f ic a n c e .  The s t a t i s t i c a l  a n a ly s is  i s  based on th e  
a n a ly s is  of v a r ian ce  ap p lied  to rep ea ted  measurements on 
independent groups. The f iv e  main e f f e c t s  were: Age, PRT
varian ce  sc o re s ,  WPT sc o re s ,  PAL sc o re s ,  and t r i a l s .  The 
main e f f e c t s  o f  age, PRT, WPT, and PAL were t e s t e d  fo r  
s ig n if ic a n c e  using  th e  between s u b je c ts  e r ro r  term . This 
produced the fo llow ing  P r a t i o s :  Age 59.29, PRT 22 .23 , WPT
8.41 , and PAL 78.12, a l l  o f which a re  s ig n i f i c a n t  a t  th e  .01 
l e v e l .  None o f  the  between su b je c ts  in te r a c t io n s  were s ig ­
n i f i c a n t .  The main e f f e c t  o f t r i a l s  was t e s te d  fo r  s i g n i f i ­
cance using  th e  w ith in  su b je c ts  e r ro r  term. The ob ta ined  F 
r a t i o  was 541.16, which i s  s i g n i f i c a n t  a t  the .01 l e v e l .
The w ith in  su b je c ts  in te r a c t io n s  were te s te d  and t h i s  a n a l­
y s i s  produced the  fo llow ing  F r a t i o s :  t r i a l s  x age 12.66,
t r i a l s  x PRT 3 .66 , t r i a l s  x PAL 9 .33 , t r i a l s  x age x PRT 
3 .66 , and t r i a l s  x age x WPT 4 .33 , a l l  o f  which a re  s ig n i ­
f ic a n t  a t  the  .01 l e v e l .  The F r a t i o  fo r  t r i a l s  x PRT x 
PAL was 3.00 and i t  i s  s ig n i f i c a n t  a t  th e  .05 l e v e l .  The 
o th e r  w ith in  s u b je c ts  in te r a c t io n s  were not s i g n i f i c a n t .
The d if fe re n c e s  between the  t r i a l  b lock means of th e  
PAL scores  fo r the  v a r io u s  groups were te s te d  by t - t e s t s  
(Table 6 and F igure  1 ) .  The t r i a l  b lock means o f  the  d i f ­
fe re n t  groups a re  as fo llow s: Younger 11 .4 , o ld e r  7 .8 ,
h igher PRT 1 0 .7 , lower PRT 8 .5 ,  h igher WPT 1 0 .3 , lower WPT 
8 .9 ,  b e t t e r  l e a rn e r s  11 .6 , and poorer le a rn e r s  7 .6 .  The
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ob ta in ed  t  r a t i o s  a re  as fo llow s: younger and o ld e r  groups
7 .83 , h igher and lower PRT groups 4 .78 , h igher and lower WPT 
groups 3 .0 4 , and b e t t e r  and poorer le a rn e r s  8 .69 , a l l  o f  
which a re  s ig n i f i c a n t  a t  th e  .01 l e v e l .  Thus, the  younger 
group, th e  h igher PRT variance  group, th e  higher WPT group 
and th e  b e t t e r  l e a rn e r s  made s ig n i f i c a n t ly  h igher mean 
sco res  on th e  PAL than th e  o ld e r  group, th e  lower PRT v a r i ­
ance group, the  lower WPT group and the  poorer l e a r n e r s .
The d if fe re n c e s  between the  means o f  the  PRT variance  
sco res  fo r  the  v a r io u s  groups were t e s te d  by t - t e s t s  (Table 
7 ) .  The means o f the  PRT v ariance  scores  o f the  d i f f e r e n t  
groups a re  as fo llow s: o ld e r  66.19, younger 77.59, b e t t e r
l e a r n e r s  80 .19, poorer le a rn e r s  63.59, h igher WPT 67.16, 
and lower WPT 76.62. The o b ta ined  t  r a t i o s  are: b e t t e r  and
poorer le a rn e r s  2 .63 , o ld e r  and younger groups 1 .7 6 , and 
h igher and lower WPT groups 1 .45 . The b e t t e r  and poorer 
le a rn e r s  were s ig n i f i c a n t ly  d i f f e r e n t  a t  th e  .02 l e v e l ,  the  
younger and o ld e r  groups reached the  .10 l e v e l ,  and the 
h igher and lower WPT groups only reached the  .20 l e v e l .
Thus, th e  b e t t e r  le a r n e r s  have s ig n i f i c a n t ly  h igher PRT 
v a r ian ce  sco res  than th e  poorer le a r n e r s .  The younger group 
and th e  lower WPT group have h igher PRT variance  sco res  than 
the  o ld e r  group and th e  h igher WPT group, but the  d if fe re n c e  
i s  not s i g n i f i c a n t ,  though th e  t re n d  i s  p re se n t .
DISCUSSION
The r e s u l t s  of th e  p re se n t  study do not support th e  
hypotheses, as p re d ic te d  by th e  D evia tion  Hypothesis, th a t  
the  response p a t te rn s  ob ta ined  from th e  PRT op tion  cho ices 
o f th e  younger and o ld e r  groups o f the  b e t t e r  and poorer 
l e a r n e r s ,  and o f  the h igher and lower WPT groups would be 
s ig n i f i c a n t ly  d i f f e r e n t .
Since th e  above p re d ic t io n s  were no t confirmed, they  
suggest e i th e r  th a t  th e  hypotheses were inadequate , t h a t  
the  small sample may p o ss ib ly  have been in s u f f i c i e n t  to  
adequately  t e s t  these  hypotheses, th a t  th e  samples were very 
s im i la r ,  or th a t  the  groups were not i d e n t i f i e d  and d ic h o t-  
omized in to  d i s t i n c t  c r i t e r i o n  and dev ian t groups. Inasmuch 
as th e  D eviation Hypothesis has support from a growing body 
of evidence which i s  d i f f i c u l t  to  re c o n c i le  with the r e s u l t s  
of th e  p resen t s tudy , i t  seems th a t  an examination o f  the  
a l t e r n a t iv e  suggestions  may a lso  be considered . An in sp ec ­
t io n  of the  Fourfold  Contingency Tables and the r e s u l t s  o f 
th e  PRT response p a t te rn s  o f the  groups in  the  p re se n t  s tudy , 
fo r  example, suggests  th a t  th e  d i f fe re n c e s  of the  g roups ' PRT 
p a t te rn s  might p o ss ib ly  be found to  be s ig n i f i c a n t  fo r  a sam­
p le  o f  about 350 s u b je c ts ,  While such i s  p o s s ib le ,  o f  
cou rse , i t  does not seem f e a s ib le  under the p re sen t  circum­
s ta n c e s .
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I t  w i l l  be r e c a l le d  th a t  H es te r ly  and Berg (1953) found 
th a t  the  dev ian t response p a t t e r n s  ob ta ined  w ith th e  PRT ad­
m in is te red  to  normal c h i ld re n  d i f f e r e d  most s ig n i f i c a n t l y  
from a group o f normal a d u l ts  a t  th e  lowest age l e v e l s .
With in c re a s in g  age, th e  frequency o f  devian t responses 
among th e  groups of c h i ld re n  decreased . Thus i t  may be th a t  
th e  younger and o lde r  groups in  th e  p re se n t  study were too 
much a l ik e  to be s ig n i f i c a n t ly  d i f f e r e n t  on the  PRT o p t io n s .  
In  t h i s  connection , i t  w i l l  be r e c a l l e d  th a t  the  educa tiona l 
l e v e ls  o f both groups were about equal, and th a t  th e  o ld e r  
group co n s is te d  o f  su cc ess fu l  people who were a l l  adequately  
fun c tio n in g  a t  t h e i r  jobs and in  s o c ie ty .  The younger group 
c o n s is te d  o f  people who a lso  were adequately  fu nc tion ing  a t  
co llege  and in  s o c ie ty .  S ince the  r e s u l t s  o f o th e r  s tu d ie s  
which o f fe re d  su pporting  evidence fo r  th e  D eviation  Hypothe­
s i s  were those  i n  which the  su b je c ts  were i n s t i t u t i o n a l i z e d ,  
i t  may be suggested  t h a t  o th e r  v a r ia b le s  should be co n s id e r­
ed, such as education , experience , success , p re sen t  a c t i v i t y ,  
ad justm ent, dependency, l i v in g  arrangem ents, e t c . .
Although th e  groups were i d e n t i f i a b l e  by the  sco res  on 
the  PAL and the  WPT, they  were no t s ig n i f i c a n t ly  d i f f e r e n t  
w ith reg ard  to  th e  response p a t te rn s  o f  the  PRT. I t  i s  
p o s s ib le  t h a t  th e se  groups were no t i d e n t i f i e d  and d ic h o t­
omized in to  d i s t i n c t  c r i t e r i o n  and dev ian t groups. In  f a c t ,  
th e re  was no t much d if fe re n c e  between th e  PAL sco res  fo r  the
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poorer le a rn e rs  o f the  b e t t e r  le a rn in g  group and the PAL 
scores  fo r  the  b e t t e r  le a rn e rs  o f th e  poorer lea rn in g  group. 
Also the  lowest WPT sco res  o f th e  h igher in te l l ig e n c e  group 
were s im ila r  to  th e  h ig h es t WPT scores  o f  the  lower i n t e l ­
l ig en ce  group. Thus, a d i f f e r e n t  in te l l ig e n c e  t e s t  and a 
d i f f e r e n t  le a rn in g  ta sk  m ight, perhaps, i d e n t i f y  these 
groups more a c cu ra te ly  and y ie ld  more s ig n i f i c a n t  r e s u l t s .
The hypo thes is , as s t a te d  e a r l i e r ,  th a t  response v a r i a ­
b i l i t y  on the  PRT i s  s ig n i f i c a n t ly  h igher fo r  th e  b e t t e r  
le a rn e r s  than fo r  the poorer le a rn e rs  i s  supported  by th e  
r e s u l t s .  Evidence from the  a n a ly s is  o f  variance  shows c lea r­
ly  th a t  th e  PRT var ian ce  sco res  a re  s ig n i f i c a n t ly  r e la te d  
(.01  l e v e l )  to  PAL a b i l i t y  and the  d if fe re n c e  between th e  
PAL means o f the  h igher and lower PRT variance  score  groups 
i s  s ig n i f i c a n t  a t  the .01 le v e l  while the  d if fe re n c e  be­
tween th e  means o f the  PRT variance  scores  of the  b e t t e r  and 
poorer le a rn e rs  i s  s ig n i f i c a n t  a t  th e  .02 l e v e l .  This i n d i ­
c a te s  th a t  the  su b je c ts  w ith h igher PRT response v a r i a b i l i t y  
le a rn  a PAL ta sk  s ig n i f i c a n t ly  b e t t e r  tiian s u b je c ts  w ith  
lower PRT response v a r i a b i l i t y ,  and a lso  th e  b e t t e r  l e a rn e r s  
on a PAL ta sk  have a s ig n i f i c a n t ly  h igher PRT variance  score 
on th e  PRT than th e  poorer l e a r n e r s .  However, th e  PRT v a r i ­
ance score  i s  s ig n i f i c a n t ly  c o r r e la te d  with the  PAL sco re  a t  
the  .01 le v e l  fo r  th e  e n t i r e  sample and fo r  the  o lder group, 
but not s ig n i f i c a n t ly  fo r  the  younger group. Thus, th e
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v ariance  score  i s  a b e t t e r  p re d ic to r  o f  le a rn in g  a b i l i t y  
fo r  th e  o ld e r  group than fo r  th e  younger group. I t  i s  a lso  
ev iden t th a t  th e  PRT v a r ia n ce  score  i s  a b e t t e r  p re d ic to r  
o f  le a rn in g  a b i l i t y  on a PAL ta sk  than  th e  WPT.
As noted e a r l i e r ,  these  r e s u l t s  do not support Raine 
and H i l l s  (1959) f in d in g s  o f  very few s ig n i f i c a n t  c o r re ­
l a t i o n s  among measures o f  response v a r i a b i l i t y  and 39 meas­
u re s  ob ta ined  from var io u s  t e s t s .  The r e s u l t s ,  however, do 
support t h e i r  suggestion  th a t  response v a r i a b i l i t y  should 
be d i re c te d  toward measures o f  s t y l e  r a th e r  than  co n ten t .  
These r e s u l t s  can be handled by th e  D evia tion  Hypothesis 
which s t a t e s  th a t  item  con ten t i s  not im portant but the  
s ty l e  o f  responding i s .  In f a c t ,  as N issen (1951) observed, 
th a t  some degree o f  response v a r i a b i l i t y  i s  obviously  a p re ­
r e q u i s i t e  fo r  le a rn in g  and the  r e s u l t s  o f  th e  p re se n t  study 
in d ic a te  th a t  th e  h igher PRT response v a r ian ce  group ex­
h i b i t s  b e t t e r  le a rn in g  a b i l i t y  on a PAL ta sk  than th e  lower 
PRT response v a r ian ce  group.
The hypo thesis  th a t  response v a r i a b i l i t y  on th e  PRT i s  
s ig n i f i c a n t ly  h igher fo r  the  o ld e r  group than  fo r  th e  
younger group i s  not s u b s ta n t ia te d .  The younger group ob­
ta in e d  a h igher PRT v a r i a b i l i t y  sco re  than the  o ld e r  group 
but i t  only reached th e  .10 levftl o f  s ig n if ic a n c e ;  th u s ,  
th e re  i s  a t r e n d  in  favor o f th e  younger group. The analy­
s i s  o f  v ar iance  in d ic a te s  th a t  th e re  i s  s ig n i f i c a n t
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i n t e r a c t io n  a t  th e  .01 le v e l  between t r i a l s  x age x PRT 
v ariance  sc o re s ,  th u s ,  i t  i s  p o s s ib le  th a t  th e  PRT v ar ian ce  
sco res  and age a re  s ig n i f i c a n t  when compared to  number o f 
t r i a l s  in  a PAL ta s k .  The c o r re la t io n  fo r  th e  e n t i r e  sample 
between age and PRT v ar ian ce  scores  i s  - .2 4 ,  which i s  s i g n i ­
f ic a n t  a t  th e  .05 l e v e l ,  but t h i s  c o r r e la t io n  i s  not s i g n i f i ­
cant fo r e i th e r  th e  younger or o ld e r  group. Thus a s trong  
n eg a tiv e  t re n d  i s  rev ea led  fo r th e  e n t i r e  sample. This 
in d ic a te s  th a t  th e  younger group o b ta in s  a h igher PRT v a r i ­
ance sco re  than th e  o ld e r  group, and th e  PRT v ariance  score  
decreases w ith an in c re a se  in  age.
These r e s u l t s  do no t support G o ld s te in 's  (1943) a s s e r ­
t io n ,  as s t a t e d  e a r l i e r ,  th a t  in c re a se  v a r i a b i l i t y  i s  equated 
w ith an in c re a se  in  age nor i s  support o f fe re d  fo r  th e  hy­
p o th e s is  o f Werner (1940) th a t  v a r i a b i l i t y  in c re a se s  along 
the  on togene tic  and phy logenetic  s c a le s .  However, these  
r e s u l t s  do support Luchins (1959) f in d in g s  th a t  nonvariab le  
behavior i s  more pronounced fo r co lleg e  s tu d en ts  (o ld e r)  
than fo r  high school s tu d e n ts  (younger) and Bromley's (1953) 
r e s u l t s  th a t  response v a r i a b i l i t y  decreases  w ith age. Adams 
(1959) id ea  of r i g i d i t y  o r decrease  PRT response v a r i a b i l i t y  
w ith  an in c re a se  in  age i s  a lso  supported  by t h i s  s tudy .
The hypo thesis  th a t  response v a r i a b i l i t y  on th e  PRT i s  
s ig n i f i c a n t l y  h igher fo r  th e  h igher WPT grdup than fo r  the 
lower WPT group i s  no t supported  by th e  r e s u l t s .  The h igher
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WPT group o b ta in e d  a lower PRT v a r i a b i l i t y  s c o re  th a n  t h e  
lower WPT group but th e  l e v e l  of  s i g n i f i c a n c e  o n ly  r e ac h ed  
th e  .2 0  l e v e l ,  t h u s  t h e r e  i s  a very  s l i g h t  t r e n d  i n  oppo­
s i t i o n  t o  th e  p r e d i c t e d  d i r e c t i o n .  However, t h e  PRT v a r i ­
ance s c o re  i s  s i g n i f i c a n t l y  c o r r e l a t e d  n e g a t i v e l y  w i th  t h e  
WPT s c o r e s  f o r  th e  younger  group but no t  f o r  t h e  o l d e r  
g roup .  T h is  i n d i c a t e s  f o r  t h e  younger group t h a t  as t h e  
s c o r e s  on one of  th e  t a s k s  go down th e  s c o r e s  on t h e  o t h e r  
t a s k  go up which,  o f  c o u r s e ,  r e v e a l s  a s i g n i f i c a n t  r e ­
l a t i o n s h i p  o p p o s i t e  t o  the  p r e d i c t e d  d i r e c t i o n .  Although 
t h e s e  r e s u l t s  do not su p p o r t  L ew in 's  (1936) c la im  t h a t  
achievement on i n t e l l i g e n c e  t e s t s  depends on r e s p o n s e  v a r i a ­
b i l i t y ,  t h e  r e s u l t s  do s u p p o r t  L u c h in s ’ (1959) c o n c lu s io n  
t h a t  v a r i a b i l i t y  i s  not c o n s i s t e n t l y  r e l a t e d  to  age o r  i n ­
t e l l i g e n c e .  The f a c t  t h a t  t h e  sample u t i l i z e d  in  th e  
p r e s e n t  s tu d y  was a t y p i c a l  must be c o n s id e r e d  b e fo r e  drawing 
any f i n a l  c o n c lu s io n s .
SUMMARY
The purpose o f  th e  p re se n t  in v e s t ig a t io n  was to  d e te r ­
mine whether groups d i f f e r in g  in  ch ronolog ica l age, le a rn in g  
a b i l i t y  as measured by a p a i re d -a s s o c ia te  le a rn in g  ta s k ,  and 
with reg a rd  to  in t e l l ig e n c e  t e s t  sco res  could be shown to  
d i f f e r  s ig n i f i c a n t ly  in  response p a t te rn s  on the  P ercep tua l 
Reaction T e s t ,  as p re d ic te d  by B erg 's  D eviation H ypothesis. 
The study a lso  included a comparison of th e  s u b je c t s 1 r e ­
sponse v a r i a b i l i t y  as measured by op tion  choices on the  P er­
cep tua l R eaction Test fo r  groups of younger and o ld e r  
s u b je c t s ,  fo r  groups of b e t t e r  and poorer l e a rn e r s  as meas­
ured by a p a i r e d -a s s o c ia te  le a rn in g  ta s k ,  and fo r  groups o f 
h igher and lower in t e l l ig e n c e  s u b je c ts .  In  a d d i t io n ,  the  
re search  inc luded  a comparison o f th e  in t e r c o r r e l a t i o n s  among 
the four v a r ia b le s  o f age, P e rcep tu a l  R eaction Test variance  
sc o re s ,  Wonderlic Personnel T es t sco res  and P a ired -A sso c ia te  
Learning sco res  fo r th e  e n t i r e  sample, fo r  the younger 
group, and fo r  the  o ld e r  group.
The s u b je c ts  were 64 w hite  males, 32 co lleg e  s tuden ts  
(younger group) from L ou isiana  S ta te  U n ivers ity  and 32 o ld e r  
men (o ld e r  group) from f iv e  towns in  Southwest L ou is iana .
The su b je c ts  were a l l  adequate ly  fu n c tio n in g  in  so c ie ty  as 
w ell as a t  th e  u n iv e r s i ty  or a t  t h e i r  jo b s .  The P ercep tua l
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R eaction  T e s t ,  the  Wonderlic Personnel T e s t ,  Form D, and a 
p a i re d -a s s o c ia te  le a rn in g  ta sk  were in d iv id u a l ly  adminis­
te re d  to  each su b jec t  in  t h i s  sequence, and th e  su b jec ts  
were equa lly  d iv ided  a t  th e  median in to  high and low groups 
on the  b a s is  of the  scores on these  t e s t s .
S ig n if ic a n t  d if fe re n c e s  were not found between the PRT 
response p a t te rn s  of o ld e r  and younger s u b je c ts ,  o f  the 
b e t t e r  and poorer le a r n e r s ,  nor o f the  h igher and lower i n ­
t e l l ig e n c e  groups. The small sample, s im i l a r i t y  of the 
groups, and inadequate i d e n t i f i c a t i o n  o f  the c r i t e r io n  and 
devian t groups may have co n tr ib u ted  to th ese  n eg a tiv e  r e ­
s u l t s ,  although th e re  i s  a s l ig h t  tren d  in  favor o f  the 
hypotheses.
The means o f th e  PRT variance  scores  did  no t d i f f e r  
s ig n i f i c a n t ly  when the  o ld e r  and younger groups or the 
h ig her and lower in te l l ig e n c e  groups were compared but 
t ren d s  in  favor o f  the  younger group and o f the h igher in ­
te l l ig e n c e  group were no ted . The PRT v a r i a b i l i t y  score i s  
s i g n i f i c a n t ly  h igher fo r the  b e t t e r  le a rn e rs  than fo r  the  
poorer le a r n e r s ,  as p re d ic te d  e a r l i e r .  This l a t t e r  f in d in g  
sugg es ts , w ith in  th e  l im i ta t io n s  o f  t h i s  s tudy , th a t  r e ­
sponse v a r i a b i l i t y  i s  r e l a t e d  to le a rn in g  a b i l i t y ,  and th a t  
s u b je c ts  w ith a h igher response v a r i a b i l i t y  score  ex h ib it  
b e t t e r  le a rn in g  a b i l i t y  on a PAL ta s k  than the  su b je c ts  w ith  
lower response v a r i a b i l i t y  sco re s .  This f in d ing  can a lso  be
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handled by the  D evia tion  Hypotheses which s t a t e s  th a t  item 
content i s  not im portant but the s ty l e  o f  responding i s .
Age, PRT v arian ce  sc o re s ,  and WPT scores  a re  s i g n i f i ­
ca n tly  c o r re la te d  w ith PAL scores  a t  the  .01 le v e l  when the  
e n t i r e  sample was used. I t  should be no ted , however, th a t  
the PRT variance  sco res  a re  b e t t e r  p re d ic to r s  o f  the  sub­
jec ts*  le a rn in g  a b i l i t y  than the  WPT in te l l ig e n c e  t e s t  
s c o re s .  This suggests  th a t  behavior in  a n o n c r i t i c a l  a rea  
can be used to  p re d ic t  behavior in  a c r i t i c a l  a rea  o f  be­
hav ior such as le a rn in g  a b i l i t y .  However, the  PRT v arian ce  
score  of the o ld e r  group i s  a b e t t e r  p re d ic to r  o f  le a rn in g  
a b i l i t y  than th e  PRT v ariance  score  o f th e  younger group.
The s ig n i f i c a n t  n ega tive  c o r r e la t io n  between age and PRT r e ­
vealed  th a t  PRT v ariance  sco res  decrease w ith  age, which 
might suggest th a t  t h i s  sco re ,  as Adams (1959) suggested , 
could be considered  a measure of r i g i d i t y .  The c o r re la t io n s  
a lso  in d ic a te d  th a t  the  WPT score  i s  a b e t t e r  p re d ic to r  o f 
le a rn in g  a b i l i t y  fo r  the  younger group, while th e  PRT v a r i ­
ance score i s  a b e t t e r  p re d ic to r  o f le a rn in g  a b i l i t y  fo r  the  
o ld e r  group. Thus, i t  does seem p o ss ib le  th a t  t h i s  VS could 
become u se fu l  in  p r a c t i c a l  s i t u a t io n s .  But th e  fa c t  remains 
th a t  these  r e s u l t s  o f f e r  support to  the  D evia tion  Hypothesis 
as w ell as to  o th e r  th e o r ie s .
Other f in d in g s  in  the  p re sen t  study in d ic a te  th a t  
younger su b je c ts  le a rn  b e t t e r  than o ld e r  s u b je c ts ,  and th a t
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s u b j e c t s  w i th  h ig h e r  WPT s c o r e s  l e a r n  b e t t e r  th a n  s u b j e c t s  
w i th  lower WPT s c o r e s .  Also t h a t  r e s p o n s e  v a r i a b i l i t y  
cou ld  become a  m ean ing fu l  c h a r a c t e r i s t i c  o f  t h e  PRT w i th in  
th e  framework of  t h e  D e v ia t io n  H y p o th e s i s .  The f a c t  t h a t  
t h e  sample u t i l i z e d  in  t h e  p r e s e n t  s t u d y  was a t y p i c a l  must 
be c o n s id e r e d  b e f o r e  drawing any f i n a l  c o n c l u s i o n s .
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D is t r ib u t io n  o f S ub jects  by Age, Sex, and Education
Age Mean Education Education
Group N Sex Range Age Range Mean
Young 32 Male 19-24 21.41 1-5* 2.88
**
Old 32 Male 50-79 58.13 H .S .-8 2.97
*1 to 5 years  of co lleg e
**High school to  8 yea rs  o f  co lleg e  
Mean in  y ea rs  o f  c o lleg e
TABLE 2
D is t r ib u t io n  o f  S ub jec ts  by Age, Wonderlic Personnel T est Scores, 
P a ired -A sso c ia te  Learning S cores, and 
P e rcep tu a l  R eaction  Test V ariance Scores
Age WPT PAL PRT
Older Younger High Low B e tte r Poorer High VS LOW VS
Range 50-79 19-24 29-44 14-29 47-86 15-46 70-135 2-68





Deviant Response F requencies on the  PRT fo r  Three Comparisons
o f th e  Same S u b jec ts  (N « 64)
Groups Level o f S ig n if ic an ce
.01 .05
Old-Young 3 10
High WPT Scores 2 1
Low WPT Scores





In te r c o r r e la t io n s  Among Four V a ria b le s , Age, P ercep tu a l Re­
a c tio n  T est V ariance, W onderlic Personnel T est S core , and 
P a ired -A sso c ia te  Learning S core , a ) E n tire  Sample 
N » 64, b) Young N = 32, c) Old N = 32


































^ S ig n if ic a n t a t  th e  .05 le v e l  
S ig n if ic a n t  a t  th e  .01 le v e l
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TABLE 5 
A nalysis o f  V ariance
Source df SS MS F
m m m m
BS 63 4,001 63
59.29**A 1 1,008 1,008
P 1 378 378 22.23**
W 143 143 8.41**
78.12**L 1 1,328 1,328
AP 1 58 58 3.41
AW 1 2 2 0.11
AL 1 69 69 4.06
PW 1 26 26 1.53
PL 1 52 52 3.06
WL 1 8 8 0.47
APW 1 58 58 3.41
APL 1 1 1 0.06
AWL 1 18 18 1.06
PWL 1 6 6 0.35
APWL 1 13 13 0.76
BS (e r ro r ) 48 833 17
WS 256 7,620 30
541.16T 4 6,502 1,625
TA 4 154 38 12.66**
TP 4 45 11 3.66**
TW 4 6 2 °*66
TL 4 113 28 9.33**
TAP 4 42 11 3.66**
4.33TAW 4 53 13
TAL 4 9 2 0.66
TPW 4 4 1 0.33
TPL 4 34 9 3.00*
TWL 4 15 4 1.33
TAPW 4 5 1 0.33
TAPL 4 20 5 1.66
TAWL 4 22 6 2.00
TPWL 4 7 2 0.66
TAPWL 4 14 4 1.33







^ S ig n if ic a n t a t  .05 
* * S ig n if ic an t a t  .01
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TABLE 6
Means o f th e  P a ired -A sso c ia te  Learning Scores and 




Higher PRT 10.7 4.78*
Lower PRT 8 .5
Higher WPT 10.3 3.04*
Lower WPT 8 .9
B e tte r  L earners 11.6 8.69*
P oorer L earners 7.6
* S ig n if ic a n t a t  .01 le v e l
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TABLE 7
Means o f the  PRT V ariance Scores and t  T est of th e  






B e tte r  L earners 80.19 2.63
Poorer L earners 63.59
Higher WPT 67.16 1.45
Lower WPT 76.62
Level of 

























5 0 0  4 ---------------------High PRT
------------- Low PRT
------------- High WPT
 -----  Low WPT / '
4 0 0  4  -------------  Bet ter  Lea rners  / '
— —  Poorer  Learners  /
/  .
/
3 0 0  H
2 0 0 4
/A A ' #  ‘ '
I 2  3  4  5
TRIAL BLOCKS
FIGURE 1. P A I R E D - A S S O C I A T E  LEARNING TASK R E L A T IO N S H IP S  AMONG w
YOUNG AND OLD GROUPS,  HIGH AND LOW P R T  VARIANCE GROUPS, “
HIGH AND LOW W P T  G ROU PS AND B E T T E R  AND PO O R E R  





In s tru c tio n s  fo r  P a ired -A sso c ia te  Learning
S h o rtly  a f te r  th i s  appara tus (machine) s t a r t s  a f iv e -  
l e t t e r  word w ill appear in  th is  window. As soon as you see 
i t ,  say i t  out loud .
There a re  fo u r p a i r s  o f words. A fte r you go through 
them once, t r y  to  guess th e  second word. In  o th e r  words, 
when you see  the f i r s t  word pronounce i t  ou t loud . Then 
t r y  to  say th e  one th a t goes w ith  i t  out loud . Then t r y  
to  say th e  one th a t  goes w ith i t  befo re  th e  p a ir  i s  shown 
on the  machine. The same two w il l  always be to g e th e r .
Don*t be a f r a id  to  guess i f  you are  not su re  what i t  
w il l  be . I f  you guess wrong, say i t  th e  c o rre c t way, as 
soott as i t  appears.
I*11 give you the s ig n a l to  begin  guessing  by say ing  
"begin guessing now.*'
Do you understand what you*re to  do?
Ready? Here i s  th e  f i r s t  word.
(E answers any q u estio n s by re p e a tin g  o r ,  i f  n ec e ssa ry , 
rep h ras in g  p a r ts  o f th e  in s tru c t io n s  which a re  p e r t in e n t ) .
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APPENDIX B
D ire c tio n s  on th e  fro n t cover of th e  PRT are  as  fo llo w s: 
"This i s  a te s t  o f design  p re fe re n ce . On each of the  
fo llow ing  pages th e re  are  a numoer of d i f f e r e n t  draw ings, 
some of which a re  co lo red . You are  to  look a t each one of 
the d e s ig n s  and then p lace an "X" to  in d ic a te  whether you 
l ik e  or d is l ik e  th e  design . There a re  no r ig h t or wrong 
answers, fo r a l l  answers are  eq u a lly  good. While th e re  i s
no tim e l im it  fo r th is  t e s t ,  you should not l in g e r  over any
of th e  designs nor t r y  to  analyze why you l ik e  or d is l ik e  
them. J u s t  look at each drawing and p lace  an "X" in  the  ap­
p ro p r ia te  p lace to  in d ic a te  whether you l ik e  the drawing 
s l i g h t l y , l ik e  i t  much, d is l ik e  i t  s l i g h t l y , or d is l ik e  i t  
much. No m atte r how s l ig h t  your fe e lin g  may be, every de­
sig n  must be marked to  in d ic a te  whether you l ik e  or d is l ik e
i t .  Turn th e  page and begin the  t e s t . "
APPENDIX C
P a ired -A sso c ia te  Word L is t  and Randomizations
NEGLAN 3) ZUMAP
NEGLAN MEARDQN ZUMAP GOKEN
XYLEM LATUK
XYLEM TAROP LATUK QUIPSON
LATUK XYLEM
LATUK QUIP5QK XYLEM TAROP
ZUMAP NEGLAN
ZUMAP GOKEN NEGLAN MEARDON
LATUK 4) XYLEM
LATUK QUIPSON XYLEM TAROP
NEGLAN ZUMAP
NEGLAN MEARDON ZUMAP GOKEN
ZUMAP NEGLAN
ZUMAP GOKEN NEGLAN MEARDON
XYLEM LATUK





Group I -  O lder, N = 32 Group I I  -  Younger, N * 32 
Number o f responses which d i f f e r e n t i a t e  th e  two groups
on the  PRT o p tio n s  a t th e  .01
le v e l i s 10.
I I I








3. 1. 10 7 9.
2 . 10 15
3. 9 9
4. 3 1












le v e l  i s  3, and a t  th e  .05
I I I I I I
1. 3 2 13. 1. 2 1
2. 15 9 2. 11 8
3. 10 17 3. 14 17
4. 4 4 4. 5 6
1. 6 5 14. 1. 11 8
2. 8 13 2. 17 14
3. 10 10 3. 1 4
4. 8 4 4. 3 6
1. 8 9 15. 1. 5 2
2. 7 19 2. 12 13
3. 15 3 3. 8 14
4. 2 1 4. 7 3
1. 4 3 16. 1. 7 12
2. 16 14 2. 11 10
3. 10 14 3. 13 10
4. 2 1 4. 1 0
1. 14 12 17. 1. 4 4
2. 15 12 2. 13 8
3. 3 7 3. 12 16
4. 0 1 4. 3 4
1. 2 4 18. 1. 3 4
2. 2 2 2. 15 12
3. 9 9 3. 9 9
4. 19 17 4. 5 7
44
APPENDIX D Cont'd.
I I I I I I I
19. 1. 5 6 28. 1 . 15 10 37. JL. 7
2 . 14 12 2. 15 9 2. 11
3. 9 12 3. 2 11 3. 13
4. 4 2 4 . 0 2 4. 1
20. 1 . 4 8 29. 1 . 7 7 38. 1. . 7
2. 8 14 2. 18 16 2 . 16
3. 12 7 3. 6 3. 7
4. 8 3 4. 1 0 4. 2
21. 1 . 1 3 30. 1. 6 2 39. 1 . 14
2 . 14 13 2. 14 11 2. 13
3. 8 15 3. 6 8 3. 4
4. 9 1 4. 6 11 4. 1
22. 1 . 10 5 31. 1 . 8 4 40. 1 . 8
2. 18 15 2. 8 7 2. 13
3. 3 12 3. 13 15 3. 9
4. 1 0 4. 3 6 4. 2
23. 1. 12 16 32. 1. 4 3 41. 1. 3
2. 11 7 2 . 15 11 2. 17
3. 5 3 3. 9 10 3. 9
4. 4 6 4. 4 8 4. 3
24. 1. 4 8 33. 1 . 4 6 42. 1 . 1
2. 12 13 2. 16 14 2. 12
3. 10 8 3. 12 11 . 3. 11
4. 6 3 4. 0 1 4. 8
25. 1, 7 6 34. 1. 4 7 43. 1 . 4
2. 19. 16 2. 12 13 2. 20
3. 2 9 3. 13 10 3. 5
4. 4 1 4. 3 2 4. 3
26. 1. 10 8 35. 1 . 6 3 44. 1 . 3
2. 14 19 2. 16 13 2. 13
3. 8 4 3. 8 14 3. 12
4. 0 1 4. 2 2 4. 4
.t-03 1 . 4 12 36. 1* 5 7 45. 1 . 3
2. 12 7 2 . 13 12 2. 14
3. 11 10 3. 11 10 3. 8


































































2 . 14 16
3. 6 7
4 . 3 5
52. 1. 4 0
2 . 10 7
3. 11 19
4. 7 6
53. 1 . 3 3
2 . 12 11
3. 14 11
4. 3 7
54. 1 . 3 1
2 . 13 13
3 . 10 13
4. 6 5





























Group I  -  B e tte r  L ea rn e rs , N = 32 
Group I I  -  Poorer L ea rn e rs , N * 32
Number o f responses which d i f f e r e n t i a t e  th e  two groups
on th e  PRT o p tio n s  a t th e  .01 le v e l i s  0 , and a t th e  .05
le v e l  i s  1 .
I I I I I I I I I
1. 1 . 12 7 6. 1. 9 14 11. 1. 13 13
2. 18 22 2. 11 12 2. 11 16
3. 2 2 3. 7 3 3. 7 3
4. 0 1 4. 5 3 4. 1 0
2. 1 . 6 3 7. 1. 2 3 12. 1. 3 3
2. 12 16 2. 13 11 2. 2 2
3. 12 12 3. 13 14 3. 7 11
4. 2 1 4. 4 4 4. 20 16
3. 1. 7 10 8 . 1 . 5 6 13. 1. 1 2
2. 14 11 2. 9 12 2. 8 11
3. 8 10 3. 12 8 3. 16 15
4. 3 1 4 . 6 6 4. 7 4
4. 1. 5. 9 9. 1 . 10 7 14. 1. 9 10
2. 12 14 2, 14 12 2. 14 17
3. 10 5 .3 . 6 12 3. 3 2
4. 5 4 4 2 1 4. 6 3
5. 1 . 4 8 10. 1 . 3 4 15. 1. 2 5
2. 8 11 2. 17 13 2. 12 13
3. 12 9 3. 11 13 3. 14 8





























































































































I I I I I I I I I
43. 1. 3 3 49. 1 . 4 9 55. 1. 0 1
2. 13 19 2. 17 16 2. 11 9
3. 11 7 3. 11 6 3. 10 16
4. 5 3 4. 0 1 4. 11 6
44. 1. 4 3 50. 1. 2 4 56. 1 . 2 5
2. 10 10 2. 18 15 2. 9 13
3. 10 14 3. 9 10 3. 14 10
4. 8 5 4. 3 3 4. 7 4
45. 1. 2 3 51. 1. 5 8 57. 1. 18 21
2. 8 12 2. 15 15 2. 13 6
3. 15 8 3. 7 6 3. 1 5
4. 1 9 4. 5 3 4. 0 0
46. 1. 1 0 52. 1. 1 3 58. 1 . 5 10
2. 8 10 2. 8 9 2. 21 17
3. 15 10 3. 15 15 3. 4 4
4. 8 12 4. 8 5 4. 2 1
47. 1. 1 3 53. 1. 3 3 59. 1 . 5 4
2. 15 17 2. 10 13 2. 8 15
3. 14 10 3. 12 13 3. 14 10
4. 2 2 4. 7 5 4. 5 3
48. 1. 6 3 54. 1 . 2 2 60. 1 . 4 10
2. 15 17 2. 11 15 2. 11 8
3. 8 10 3. 15 8 3. 12 7





Group I - High WPT, N * 32 Group I I  -  Low WPT, N = 32 
Number of responses which d i f f e r e n t i a t e  the  two groups on 
th e  PRT o p tio n s  a t  th e  .01 le v e l  i s  2 , and a t th e  .05 le v e l 
i s  1 .
I II I I I I I I
1 . 1. 9 10 7. 1. 3 2 13. 1. 1 2
2. 20 20 2. 12 12 2. 9 10
3. 2 2 3. 11 16 3. 19 12
4. 1 0 4. 6 2 4. 3 8
2 . 1 . 3 6 8. 1. 6 5 14. 1. 8 11
2. 14 14 2. 11 10 2. 20 11
3. 13 11 3. 9 11 3. 2 3
4. 2 1 4. 6 6 4. 2 7
3. 1 . 2 15 9. 1. 8 9 15. 1. 2 5
2. 18 7 2. 16 10 2. 12 13
3. 11 7 3. 8 10 3. 14 8
4. 1 3 4. 0 3 4. 4 6
4. 1. 8 6 10. 1. 4 3 16. 1. 6 13
2. 11 15 2. 15 15 2. 11 10
3. 9 6 3. 11 13 3. 14 9
4. 4 5 4. 2 1 4. 1 0
5. 1 . 5 7 11. 1. 13 13 17. 1 . 5 3
2. 9 10 2. 14 13 2. 9 12
3. 12 9 3. 4 6 3. 16 12
4. 6 6 4. 1 0 4. 2 5
6. 1. 10 13 12. 1. 1 5 18. 1 . 3 4
2. 14 9 2. 1 3 2 . 12 15
3. 5 5 3. 9 9 3. 9 9
4. 3 5 4. 21 15 4. 8 4
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APPENDIX F Cont *d.
I I I I I I I
19. 1. 7 4 28. 1. 12 13 37. 1 . 4
2. 13 13 2. 12 12 2. 14
3. 10 11 3. 6 7 3. 13
4. 2 4 4. 2 0 4. 1
20. 1. 7 5 29. 1. 5 9 38. 1. 5
2. 14 8 2. 16 18 2. 16
3. 7 12 3. 10 5 3. 10
4. 4 7 4. 1 0 4. 1
21. 1 . 1 3 30. 1. 2 6 39. 1. 8
2. 16 11 2. 16 9 2. 13
3. 10 13 3. 5 9 3. 8
4. 5 5 4. 9 8 4. 3
22. 1. 7 8 31. 1. 5 7 40. 1. 5
2. 20 13 2. 9 6 2. 9
3. 5 10 3. 14 14 3. 14
4. 0 1 4. 4 5 4. 4
23. 1. 15 13 32. 1. 2 5 41. 1. 2
2. 7 11 2. 16 10 2. 13
3. 5 3 3. 9 10 3. 14
4. 5 5 4. 5 7 4. • 3
24. 1. 6 6 33. 1. 3 7 42. 1. 0
2. 11 14 2. 15 15 2. 10
3. 11 7 3. 14 9 3. 13
4. 4 5 4. 0 1 4. 9
25. 1 . 6 7 34. 1. 5 6 43. 1. 3
2 . 18 17 2. 12 13 2. 19
3. 6 5 3. 12 11 3. 8
4. 2 3 4. 3 2 4. 2
26. 1 . 8 10 35. 1. 3 6 44. 1. 3
2 . 18 15 2. 15 14 2. 10
3. 5 7 3. 11 11 3. 15
4. 1 0 4. 3 1 4. 4
27. 1 . 5 11 36. 1. 3 9 45. 1. 2
2 . 11 8 2. 15 10 2. 10
3. 12 9 3. 12 9 3. 12








































APPENDIX F Cont *d.
I I I I I I I
46. 1. 0 1 51. 1. 4 9 56, 1 , 2
2 . 6 12 2 . 17 13 2 . 10
3. 14 11 3. 3 5 3. 15
4. 12 8 4. 3 5 4. . 5
47. 1 . 1 3 52. 1. 1 3 57. 1 . 17
2. 15 17 2. 10 7 2. 11
3. 12 12 3. 16 14 3. 4
4. 4 0 4. 5 8 4. 0
■p* 00 • 1 . 2 7 53. 1. 1 5 58 , 1 . 7
2. 17 15 2. 12 11 2 . 20
3. 11 7 3. 15 10 3. 4
4. 2 3 4. 4 6 4. 1
49. 1. 7 6 54. 1. 2 2 59. 1 . 5
2. 19 14 2. 11 15 2. 11
3. 5 12 3. 14 9 3. 12
4. 1 0 4. 5 6 4. 4
50. 1. 3 3 55. 1 . 0 1 60. 1 . 5
2. 20 13 2. 9 11 2. 11
3. 7 12 3. 14 12 3. 11























W illiam  Andrew Hawkins, J r . ,  was born  i n  New O r le a n s ,  
L o u i s i a n a ,  on November 10, 1921. C om pleting  e le m e n ta ry  and 
sec o n d a ry  s c h o o l in g  in  New O r le a n s ,  L o u is ia n a ,  he e n te r e d  
L o u is ia n a  S t a t e  U n iv e r s i t y  i n  1941. A f te r  hav ing  se rv e d  
t h i r t y - e i g h t  months in  t h e  U n ited  S t a t e s  M arine C orps, he 
e n t e r e d  L oyola  U n iv e r s i t y  of New O rle an s  and r e c e iv e d  th e  
d e g re e  of B ach e lo r  o f  S c ie n c e  in  J u n e ,  1949. He r e c e iv e d  
th e  d e g re e  o f  M aste r  o f  A r ts  in  A u g u st,  1951 from L o u is ia n a  
S t a t e  U n iv e r s i t y .  He r e tu r n e d  to  L o u is ia n a  S t a t e  U n iv e r s i ty  
in  1957 and became a c a n d id a te  i n  1959 f o r  th e  d eg ree  o f  
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